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SYSTEM AND METHOD FOR 
CONTROLLING EXPOSURE OF A VIDEO 
CAMERA BY UTILIZING LUMINANCE 

VALUES SELECTED FROM A PLURALITY 
OF LUMINANCE VALUES 

BACKGROUND OF THE INVENTION 

The present invention relates to a video camera technique 
for automatically following a change of an object in the ?eld 
of vieW of a video camera and, more particularly, to such 
technique for controlling the exposure so as to properly 
adjust the luminance of the object. 
Numerous methods may be employed for controlling the 

exposure of a video camera. For example, such methods 
may include an automatic multi-split light measurement 
exposure control method, an automatic centraliZed or spot 
light measurement exposure control method, a manual expo 
sure control method and so forth. 

The automatic multi-split light measurement exposure 
control method utiliZes a multi-split light measurement 
pattern to measure luminance information obtained from 
picture information. The measured luminance information 
may be processed to obtain an average value, a distribution, 
and/or a histogram of such luminance information Which 
may be utiliZed to control exposure. 

The automatic centraliZed or spot light measurement 
exposure control method utiliZes a light measurement pat 
tern Which may be respectively located in or around the 
center portion of a screen and in a relatively small or spot 
area in or around such center portion. Luminance informa 
tion obtained from picture information is measured by use of 
the light measurement pattern Which may be utiliZed to 
control exposure. 

In the manual exposure control method, an operator or 
cameraman may determine and/or manually adjust the lumi 
nance of an object to be photographed to obtain a desired or 
acceptable value. 

Each of the above-mentioned exposure control methods 
has disadvantages associated thereWith. For example, the 
automatic multi-split light measurement exposure control 
method may have dif?cultly in obtaining a proper exposure 
of an object in a scene having a relatively large luminance 
difference betWeen the object and its background (such as in 
a scene having a backlight or excessive normal light). In 
such situation, the background information may be incor 
porated With information of the object to be photographed, 
thereby making it dif?cult to obtain a proper exposure of the 
object. Further, With regard to the automatic centraliZed or 
spot light measurement exposure control method, such 
method may be dif?cult to use When the object to be 
photographed is moving. That is, in such method, the 
operator or cameraman has to photograph the object such 
that it is alWays located at the center of a screen. As is to be 
appreciated, it may be difficult to continuously photograph 
the object so as to keep it centered on the screen While the 
object is moving. Furthermore, With regard to the manual 
exposure control method, an operator may not be able to 
properly adjust the exposure control in response to a sudden 
luminance change of an object. Additionally, a problem may 
arise in that the background may not be set to an optimum 
luminance level When an object suddenly disappears from a 
photographing screen. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object of the present invention is to provide a system 
and method for properly controlling the exposure of a video 
camera for an object to be photographed. 
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2 
Another object of the present invention is to provide a 

system and method as aforesaid in Which luminance values 
are selected from among a plurality of luminance values and 
in Which the selected luminance values are utiliZed to 
control the exposure of the video camera. 
A further object of the present invention is to provide a 

system and method as aforesaid in Which the plurality of 
luminance values include a plurality of average luminance 
values each calculated by a respective technique and at least 
one reference luminance value. 

In accordance With an aspect of the present invention, a 
video camera system is provided. Such system comprises a 
picture information temporary storage device having a tem 
porary memory for dividing a video signal obtained from at 
least one video camera into luminance information and color 
information and for storing picture information composed of 
the luminance information and the color information in the 
temporary memory at an arbitrary timing; an object recog 
niZing and tracking device for recogniZing, extracting and 
tracking a displayed object from the picture information 
stored in the temporary memory; a tracked object initialiZa 
tion device for storing characteristic values of the tracked 
object; a tracked object extraction and light measurement 
device for extracting and integrating only the luminance 
information of the tracked object and for calculating an 
average value; a recogniZed color extraction and light mea 
surement device for extracting color information having the 
same color as the recogniZed object, integrating the corre 
sponding luminance information, and calculating an average 
value; a centraliZed light measurement device for integrating 
the luminance information of the object in or around the 
center portion of a screen and calculating an average value; 
a spot light measurement device for integrating the lumi 
nance information in a relatively small area in or around the 
center portion of the screen and calculating an average 
value; a light-measuring method selection device for select 
ing the luminance information measured by the tracked 
object extraction and light measurement device, the recog 
niZed color extraction and light measurement device, the 
centraliZed light measurement device or spot light measure 
ment device in accordance With the object condition; and an 
exposure control device for controlling an iris and/or an 
automatic gain controller of the video camera and adjusting 
the luminance of an output object to a constant value by 
using a selected luminance average value and a luminance 
reference value. 

In accordance With another aspect of the present 
invention, a video camera exposure control method is pro 
vided. Such method comprises dividing a video signal 
obtained from a video camera into luminance information 
and color information and storing picture information 
including the luminance information and the color informa 
tion in a temporary memory at an arbitrary timing; 
recogniZing, extracting and tracking a displayed object from 
the picture information stored in the temporary memory; 
storing characteristic values of the tracked object; extracting 
and integrating only the luminance information of the 
tracked object and calculating a ?rst average value; extract 
ing color information having the same color as the recog 
niZed object, integrating the corresponding luminance 
information, and calculating a second average value; inte 
grating the luminance information of the object around the 
center portion of a screen and calculating a third average 
value; integrating the luminance information in a relatively 
small area around the center portion of the screen and 
calculating a fourth average value; selecting the luminance 
information of the ?rst average value, the second average 
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value, the third average value or the fourth average value in 
accordance With the object condition; and controlling an iris 
and/or an automatic gain controller of the video camera and 
adjusting the luminance of an output object to a constant 
value by using the selected luminance average value and a 
luminance reference value. 

The luminance information and color information stored 
in the picture information temporary storage device may be 
read out and supplied to the centraliZed light measurement 
device or spot light measurement device, the recogniZed 
color extraction and light measurement device, the object 
recogniZing and tracking device, and the tracked object 
extraction and light measurement device in accordance With 
a command signal Which may be supplied by the light 
measuring method selection device. The recogniZed color 
extraction and light measurement device calculates a lumi 
nance average value of pixels having information Which is 
relatively close to the recogniZed color. The object recog 
niZing and tracking device and the tracked object extraction 
and light measurement device extract only the recogniZed 
object and calculate its average luminance value. The cen 
traliZed light measurement device or spot light measurement 
device calculates a average luminance value of a center 
portion of a screen or in a relatively small area of such center 
portion, respectively. The light-measuring method selection 
device determines or selects a luminance average value from 
among the calculated luminance average values in accor 
dance With the object condition or present operating 
conditions, and further selects a reference value. The 
selected luminance average value and reference value may 
be compared by the exposure control device so as to obtain 
a signal Which may be utiliZed to properly adjust the 
luminance value of an object. 

Other objects, features and advantages of the present 
invention Will become apparent from the folloWing detailed 
description of the illustrated embodiments When read in 
conjunction With the accompanying draWings in Which 
corresponding components are identi?ed by the same refer 
ence numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of a video camera system for 
performing object recognition and automatic exposure 
adjustment according to an embodiment of the present 
invention; 

FIG. 2 illustrates a section of an image screen Wherein a 
centraliZed light measurement device of the video camera 
system of FIG. 1 performs luminance integrating and aver 
age value calculating; 

FIG. 3 illustrates a section of an image screen Wherein a 
spot light measurement device of the video camera system 
of FIG. 1 performs luminance integrating and average value 
calculating; 

FIG. 4A is a diagram of an image to Which reference Will 
be made in explaining light measurement methods; 

FIGS. 4B and 4C are diagrams to Which reference Will be 
made in explaining light measurements performed by the 
centraliZed light measurement device of the video camera 
system of FIG. 1; 

FIGS. 5A to 5D are diagrams to Which reference Will be 
made in explaining light measurements performed by other 
devices of the video camera system of FIG. 1; 

FIGS. 6 and 7 are How charts to Which reference Will be 
made in explaining a recogniZed color extraction and light 
measurement procedure; and 
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4 
FIG. 8 is a How chart to Which reference Will be made in 

explaining a light-measuring method selection procedure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will noW 
be described With reference to the accompanying draWings. 

FIG. 1 illustrates a video camera system (VCS) Which is 
adapted to perform object recognition and automatic expo 
sure adjustment. As shoWn therein, such VCS generally 
includes a lens block section 50, a sample and hold (S/H) 
and automatic gain control (AGC) circuit 4, an analog-to 
digital (A/D) circuit 5, a luminance and color difference 
signal generator 6, an image temporary memory 7, a recog 
niZed color extraction and light measurement unit 9, an 
object recogniZing and tracking unit 10, a tracked object 
extraction and light measurement unit 11, a tracked object 
initialiZation unit 8, a centraliZed light measurement/spot 
light measurement unit 12, a light-measuring method selec 
tor 15, an exposure controller 16 and a driver 17 Which are 
connected as shoWn. The lens block section 50 includes a 
lens 1, an iris 2 and a solid pickup or charge coupled device 
(CCD) 3. 

Image pickup light LA from an object is supplied through 
the lens 1 and the iris 2 to the CCD 3, Whereupon a pickup 
signal S1 Which represents a ?eld-of-vieW picture is gener 
ated and supplied to the S/H and AGC 4. The S/H and AGC 
is adapted to sample and hold the received pickup signal S1 
and to perform or adjust the gain thereof in accordance With 
an AGC control signal S16 from the exposure controller 16 
so as to produce a pickup signal S2. Such pickup signal S2 
is converted to a digital pickup signal S3 by the A/D 
converter 5. The digital pickup signal S3 is supplied to the 
luminance and color difference signal generator 6. 
The luminance and color difference signal generator 6 is 

adapted to receive the digital pickup signal S3 and to 
generate therefrom a luminance (Y) signal S4, a color 
difference (R-Y) signal S5 and a color difference (B-Y) 
signal S6. Such luminance and color difference signals are 
supplied to the image temporary memory 7, Whereupon they 
are respectively preprocessed as an object tracking detection 
signal and an object luminance light-measuring signal. Such 
preprocessing may include a thinning out operation in Which 
the number of samples of the luminance data are decreased, 
Whereupon the total number of data bits processed are 
reduced thereby reducing or improving the sampling fre 
quency and/or processing speed. The preprocessed signals 
are stored in an image memory or memories. That is, three 
image memories 51, 52 and 53 may be utiliZed, Wherein the 
luminance picture information is stored in the image 
memory 51, the color difference (R-Y) picture information 
is stored in the image memory 52, and the color difference 
(B-Y) picture information is stored in the image memory 
53. Such stored picture information may be randomly 
accessed by the centraliZed light measurement/spot light 
measurement unit 12, the recogniZed color extraction and 
light measurement unit 9, the object recogniZing and track 
ing unit 10, and the tracked object extraction and light 
measurement unit 11. More speci?cally, When stored picture 
information is desired, the unit requesting such information 
supplies a signal, such as an address signal (ad1, ad2 or ad3) 
Which indicates the address or location of the desired stored 
picture information, to the image memories. As a result, the 
requested information is supplied to the respective unit by 
Way of signal da1, da2 or da3. As an example, consider the 
situation in Which the centraliZed light/spot light measure 
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ment unit 12 Wishes to obtain the stored luminance picture 
information from the image memory 51. In such situation, 
the unit 12 supplies a request or address signal ad1 to the 
image memory 51, Whereupon signal da1 having the 
requested luminance picture information is supplied to the 
unit 12. 

The centraliZed light measurement/spot light measure 
ment unit 12 receives the requested stored luminance picture 
information from the image temporary memory 7, as pre 
viously described, and generates therefrom an average value 
of the luminance information contained Within a predeter 
mined portion. For example, the centraliZed light 
measurement/spot light measurement unit 12 may generate 
an average value of the luminance information in a center 
portion 98 of an image screen 97 Which is indicated by a 
cross-hatched or shaded portion in FIG. 2. In this example, 
the center portion or area 98 has a siZe of X/3><Y/3, in Which 
the horiZontal dimension of the screen 97 is X and the 
vertical dimension of the screen is Y. As is to be appreciated, 
other siZes of such center portion may be utiliZed. The 
centraliZed light measurement unit 12 supplies the generated 
average value of the center luminance information (Which 
may be referred to as a centraliZed light measurement) as an 
output signal S7 to one terminal of a sWitch sW1 of the 
light-measuring method selector 15. 
An example of the procedure performed by the central 

iZed light measurement unit 12 is illustrated in FIGS. 4A, 4B 
and 4C. That is, FIG. 4A illustrates a image on Which the 
unit 12 is to determine an average value of the center 
luminance information. The light measured or center portion 
of such image is indicated as a shaded area in FIG. 4B. The 
information contained Within this shaded area is processed 
by the unit 12 so as to determine the centraliZed light 
measurement or average luminance levels (light values) as 
illustrated in FIG. 4C. 

The centraliZed light measurement unit/spot light mea 
surement unit 12 may further generate an average value of 
the luminance information obtained from the signal da1 
pertaining to a relatively small predetermined portion or spot 
of the image screen 97. Such predetermined portion may be 
at the center portion of the image screen 97 as, for example, 
indicated by a shaded portion 99 in FIG. 3. In this example, 
and in a manner similar to that previously described With 
reference to FIG. 2, the unit 12 determines an average value 
of the luminance information contained Within the center 
portion or area having a siZe of X/10><Y/10 (in Which the 
horiZontal dimension of the screen 97 is X and the vertical 
dimension of the screen is Y). Such area 99 is smaller or 
narroWer than the area 98 of FIG. 2. As is to be appreciated, 
other siZes of the spot area may be utiliZed. The spot light 
measurement unit 12 supplies the generated average value of 
the center spot luminance information (Which may be 
referred to as a spot light measurement) as the output signal 
S7 to one terminal of the sWitch sW1 of the light-measuring 
method selector 15. 

In response to a request, the object recogniZing and 
tracking unit 10 may receive the luminance information 
signal da1 and the color difference information signals da2 
and da3 from the image temporary memory 7. The object 
recogniZing and tracking unit 10 may further receive an 
instructing or trigger signal S17. In response to such signal 
S17, the object recogniZing and tracking unit 10 extracts and 
holds characteristic values or information, Which may 
include position information, of a desired object contained 
Within the image represented by the respective luminance 
and color difference signals in a hold area of the unit 10. The 
hue of such object, or recogniZed hue, is supplied to the 
recogniZed color extraction and light measurement unit 9. 
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6 
The tracked object extraction and light measurement unit 

11 may receive an instructing signal S17 and information 
pertaining to the recogniZed and tracked object from the 
object recogniZing and tracking unit 10. The tracked object 
extraction and light measurement unit 11 may integrate only 
the luminance information of the object extracted by the 
object recogniZing and tracking unit 10 and average the 
same so as to form an average value S9. Such average value 
S9 is supplied from the tracked object extraction and light 
measurement unit 11 to one terminal of a sWitch sW3 of the 
light-measuring method selector 15. An example of the 
procedure performed by the tracked object extraction and 
light measurement unit 11 is illustrated in FIGS. 5A and 5B. 
In this example, the center piece of fruit or apple of the 
image of FIG. 4A is the recogniZed or tracked object and, as 
such, is shoWn as a shaded object in FIG. 5A. The infor 
mation contained Within this shaded area is processed by the 
unit 11 so as to determine the light measurement or average 
luminance values as illustrated in FIG. 4B. 

Further, in response to the signal S17, the tracked object 
extraction and light measurement unit 11 may hold the 
luminance average value S9 of the tracked object in a hold 
area of the unit 11 and may cause such average value to be 
supplied to an object recogniZed color extraction/object 
recogniZing, tracking and light-measuring reference lumi 
nance value generating circuit 13 as that a reference lumi 
nance value signal S10 may be produced therefrom. Such 
signal S17, Which may represent an average of the lumi 
nance of the extracted object prior to auto-tracking, is 
supplied from the circuit 13 to one terminal of a sWitch sW4 
of the light-measuring method selector 15. 
The recogniZed color extraction and light measurement 

unit 9 may receive the luminance information da1, the color 
difference information da2 and da3, and the recogniZed hue 
information from the object recogniZing and tracking unit 10 
as previously described. The unit 9 is adapted to process the 
received information so as to determine other locations or 

objects of the respective image (such as that of FIG. 4A) 
Which have hues substantially similar to that of the recog 
niZed hue from the unit 10. More speci?cally, the unit 9 
extracts information from the color difference signals R-Y 
and B-Y so as to determine locations or points having 
substantially the same hue as the recogniZed color among 
the luminance information da1 from the image memory 7, 
integrates the values of the determined points, averages the 
integrated values to obtain an averaged value S8, and 
supplies such average value S8 to one terminal of a sWitch 
sW2 of the light measuring method selector 15. To avoid or 
minimiZe count errors of the luminance of the same hue of 
noise component(s) in a black object or an environment 
color in a White object, black and environment colors may 
be checked. 
An example of the procedure performed by the recog 

niZed color extraction and light measurement unit 9 is 
illustrated in FIGS. 5C and 5D. In this example, the hue or 
color of the center piece of fruit (or apple) of FIG. 5A is the 
extracted or recogniZed color. Accordingly, the unit 9 deter 
mines other locations or objects Within the image of FIG. 4A 
having substantially the same hue as that of the apple. As a 
result, objects such as the three cherries Which have sub 
stantially the same color as that of the apple are identi?ed or 
extracted. These objects are shaded in a similar manner to 
that of the apple as shoWn in FIG. 5C. The area of the apple 
having an oval shape Which is not shaded represents an area 
Which may be affected by so-called “White saturation” or 
“black crushing”. (White saturation may be caused by 
over-exposure, Whereas black crushing may be caused by 
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under-exposure.) The information contained Within the 
shaded areas of FIG. 5C are processed by the recognized 
color extraction and light measurement unit 9 so as to 
determine the light measurement or average luminance 
values as illustrated in FIG. 5D. 

As may be observed from FIGS. 4C, 5B and 5D, the 
average luminance levels or light values of similar objects 
(such as the apple) appear slightly different from ?gure to 
?gure. Such minor discrepancy may be due to someWhat 
different conditions Which may exist When these ?gures 
Were captured or picked-up (such as different background 
brightness). 

The processing performed by the recogniZed color extrac 
tion and light measurement unit 9 Will noW be described 
With reference to the How chart illustrated in FIGS. 6 and 7. 
FIG. 6 illustrates the processing in Which luminance levels 
except a black portion and noise are averaged and the 
presence of an object is determined. FIG. 7 illustrates the 
processing Wherein, in the presence of an object, Ymin/ 
Ymax are set again to calculate Y average. 

Processing is initiated in step SP0 and proceeds therefrom 
to steps SP1 and SP2 Wherein a luminance level and a degree 
of saturation are respectively set. Thereafter, processing 
proceeds to step SP3 Whereupon the degree of saturation of 
each pixel is checked. If the saturation is less than a 
predetermined amount, then processing returns to step SP3. 
If, hoWever, the saturation is more than the predetermined 
amount, then processing proceeds to step SP4 Wherein the 
hue of each pixel is checked. If the hue is not the recogniZed 
color, then processing returns to step SP3. If the hue is the 
recogniZed color, then processing proceeds to step SP5 
Whereat the luminance of each pixel is checked. If the 
luminance is less than a predetermined amount, then pro 
cessing returns to step SP3. HoWever, if the luminance is 
more than the predetermined amount, then processing pro 
ceeds to step SP6 Whereat the luminance values are inte 
grated. Thereafter, the number of pixels having the same hue 
are counted at step SP7. 

After step SP7, processing proceeds to step SP8, Where 
upon a determination is made as to Whether all the pixels 
Were observed. If such determination is negative, processing 
returns to step SP3. If, hoWever, this determination is 
af?rmative, processing proceeds to step SP9 Wherein a 
determination is made as to Whether the object is present by 
determining if the count number is less than a reference 
value. 

If the determination in step SP9 is affirmative, processing 
proceeds to step SP21 Wherein it is decided that there Was no 
object. Thereafter, processing is terminated at step SP20. 
On the other hand, if the determination in step SP9 is 

negative, then processing proceeds to step SP10 Wherein an 
average luminance value is calculated. Thereafter, process 
ing proceeds to step SP11, Whereupon upper and loWer 
limits of the luminance are set. 

From step SP11, processing proceeds through steps 
SP12—SP19 Which, With an exception at step SP14, are 
similar to steps SP3—SP9 and, as such, Will not be further 
described. At step SP14 the luminance of each pixel is 
checked. If the luminance is less than a predetermined 
amount or greater than another predetermined amount, then 
processing returns to step SP12. If, hoWever, such luminance 
lies Within a predetermined range, then processing proceeds 
to step SP15. 

After step SP19, processing is terminated at step SP20. 
Returning to FIG. 1, the tracked object initialiZation unit 

8 produces the signal S17 Which may be supplied to the 
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8 
object recogniZing and tracking unit 10 and the tracked 
object extraction and light measurement unit 11 as previ 
ously described. Such signal S17 may start and/or stop 
automatic exposure adjustment and object tracking. The 
tracked object initialiZation unit 8 may include a memory 
sWitch 18 arranged on the body or housing of the video 
camera Which, upon activating, may cause a signal to be 
transmitted therefrom Which may cause the signal S17 to be 
produced and/or the previously-mentioned operations to be 
initiated. Alternatively, a recording start sWitch of the video 
camera, a signal from the recording start sWitch, or a 
memory sWitch of a radio or cable remote controller or the 
like may be utiliZed instead of the memory sWitch 18 
arranged on the video camera body. 

As previously described, the trigger signal S17 may be 
supplied to the object recogniZing and tracking unit 10 so as 
to cause characteristic values to be extracted and held and 
the recogniZed hue to be supplied to the recogniZed color 
extraction and light measurement unit 9, and may also be 
supplied to the tracked object extraction and light measure 
ment unit 11 so as to cause the luminance average value S9 
of the tracked object to be held and an object recogniZed 
color extraction/object recogniZing, tracking and light 
measuring reference luminance value signal to be generated. 

Additionally, the tracked object initialiZation unit 8 may 
generate a signal S19 and may supply the same to the 
light-measuring method selector 15. Such signal S19 pro 
vides an indication of one of a so-called pre-memory, 
memory and object tracking and exposure adjustment modes 
and the like to the light-measuring method selector 15. Such 
modes Will be hereinafter more fully described With refer 
ence to steps SP31, SP35 and SP41—SP33 of FIG. 8. 

As previously described, the light-measuring method 
selector 15 receives the signal S7 from the centraliZed light 
measurement/spot light measurement unit 12, the signal S8 
from the recogniZed color and light measurement unit 9, the 
signal S9 from the tracked object extraction and light 
measurement unit 11, and the reference signal S10 from the 
reference luminance value unit 13. Additionally, the light 
measuring method unit 15 receives a reference signal S11 
from a centraliZed light measurement reference luminance 
value generating circuit 14. In particular, such circuit 14 
supplies the signal S11 to one terminal of a sWitch sW5 of the 
light-measuring method selector 15. The circuit 14 may 
include a memory, such as read only memory (ROM), 
Wherein the reference signal S11 is stored. 

Accordingly, the light-measuring method selector 15 
receives signals S7, S8 and S9 Which contain average values 
of luminance information respectively obtained from units 
12, 9 and 10, and the light-measuring method selector 15 
further receives reference value signals S10 and S11 from 
reference luminance value circuits 13 and 14. The light 
measuring method selector 15 further receives the signal 
S19 from the tracked object initialiZation unit 8, as previ 
ously described. In response to the received signals, the 
light-measuring method selector 15 selects from among the 
luminance average values S7, S8 and S9 so as to form a 
selected signal S12, and selects from among luminance 
reference values S10 and S11 so as to form a selected 
reference signal S13. Such selection of signals may be 
performed by the selective opening and/or closing of 
sWitches sW1—sW5. 

The light-measuring method selector 15 may detect a 
tracked object unrecogniZable or abnormal state in Which a 
tracked object cannot be extracted by the tracked object 
extraction and light measurement unit 11. Such situation 
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may occur, for example, during a White saturation or black 
crushing state Which may result from a sudden luminance 
change or the like. In this situation, the light-measuring 
method selector 15 selects from among the luminance 
average value signals S7 and S8 from the centralized light 
measurement unit or spot light measurement unit 12 and the 
recogniZed color and light measurement unit 9, and the 
reference luminance value signals corresponding thereto, as 
luminance information to obtain or recover an operating 
state in Which exposure may be controlled through tracked 
object extraction and light measurement. 

The light-measuring method selector 15 may further 
detect a state in Which luminance other than that of a tracked 
object is abnormal, for example, an extreme saturation state 
or extreme black crushing state. Such situation or state may 
occur When the tracked object hides or moves off of the 
screen. In such situation, the light-measuring method selec 
tor 15 selects the luminance average value S7 from the 
centraliZed light measurement unit or spot light measure 
ment unit 12 and the reference luminance value S11 (Which 
corresponds to the signal S7) as luminance information. 

Furthermore, the light-measuring method selector 15 may 
select the signal S7 from the centraliZed light measurement 
unit or spot light measurement unit 12 and the reference 
luminance value S11 (corresponding to the signal S7) When 
the selector receives the instruction signal S19 from the 
tracked object initialiZation unit 8 prior to the initialiZation 
of an object as the luminance information. As a result, the 
luminance of the object to be recogniZed and extracted may 
be adjusted to an optimum exposure. 

The light-measuring method selector 15 may further 
provide a picture information update signal S18 after obtain 
ing light measurement data. Such signal S18 is supplied to 
the picture information temporary memory 7. 

The above-mentioned operations performed by the light 
measuring method selector 15 Will noW be further described 
With reference to the How chart of FIG. 8. 

Processing initially proceeds from step SP30 to step SP31 
Whereupon a determination is made as to Whether storing 
has begun. If the determination is af?rmative, processing 
proceeds to step SP32 Whereupon the light measurement 
value signal S7 from the unit 12 and the corresponding 
reference luminance value are selected. Thereafter, process 
ing proceeds to step SP33 Whereupon a picture information 
update signal S18 is generated and supplied to the memory 
7. 

If, on the other hand, the determination in step SP31 is 
negative, processing proceeds to step SP35 Whereupon a 
determination is made as to Whether it is the ?rst time 
through such step. If it is the ?rst time, processing proceeds 
to step SP36 Wherein the characteristics of the recogniZed 
object are stored. Processing then proceeds to step SP37 
Wherein the hue of the recogniZed color is stored. Thereafter, 
object recognition processing is performed in step SP38. The 
reference luminance value S10 is formed in step SP39. 
Processing then proceeds to step SP40 Wherein the light 
measurement value signal S8 from the unit 9 and the 
corresponding reference luminance value are selected. 
Thereafter, processing proceeds to step SP33. 

If the determination of step SP35 indicates that it is not the 
?rst time through, then processing proceeds to step SP41 
Wherein object recognition processing is performed. 
Thereafter, processing proceeds to step SP42 Whereupon a 
determination is made as to Whether it is possible to extract 
the desired object. If it is possible, the light measurement 
value signal S9 and the corresponding reference luminance 
value are selected in step SP43. Processing then proceeds to 
step SP33. 
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If the determination of step SP42 is negative, processing 

proceeds to step SP44 Wherein a determination is made as to 
Whether the object moves off of the screen. If such deter 
mination is affirmative, processing proceeds to step SP45 
Wherein the light measurement value signal S7 and the 
corresponding reference luminance value are selected. Pro 
cessing then proceeds to step SP33. If, hoWever, the deter 
mination in step SP44 is negative, processing proceeds to 
step SP46 Wherein the light measurement value signal S9 
from the unit 11 and the corresponding reference luminance 
value are selected. Processing then proceeds to step SP33. 

Processing proceeds from step SP33 to step SP34, Where 
upon the selected signals are supplied to the exposure 
controller 16. 

Returning to FIG. 1, the selected signals S12 and S13 
from the light-measuring method selector 15 are respec 
tively supplied to positive and negative inputs of a com 
parator or gain circuit 60 of the exposure controller 16, 
Which may function as an error detector. As a result, the 
comparator 60 produces a compared or error signal S14 
Which is supplied to an iris/AGC circuit 61 Which, in turn, 
produces an iris signal S15 and the AGC signal S16. The iris 
signal S15 is supplied to an iris driver circuit 17 so as to 
drive the iris, and the AGC signal S16 is supplied to the S/H 
and AGC circuit 4 as previously described. As a result, the 
exposure controller 16 may control the luminance and color 
difference signal generator 6. 

Therefore, by extracting only the luminance of an object 
to be photographed, the present invention enables a light 
measurement to be obtained Without being in?uenced by the 
background or other objects. Further, since the present 
invention enables an object to be light-measured While 
tracking, a cameraman photographing an object does not 
have to maintain such object in a light measurement area of 
a light measurement pattern. Furthermore, the present inven 
tion enables light measurement to be performed on the 
background around the center of an image screen When the 
object being photographed moves off the screen. As a result, 
normal luminance may be maintained. 

Thus, the present invention provides a video camera 
Which determines a plurality of average values of luminance 
and a plurality of values of reference luminance values, and 
Which selects therefrom the appropriate average luminance 
and reference luminance values in accordance With operat 
ing conditions. Such selected values are utiliZed to generate 
control signals for controlling or adjusting the exposure of 
the video camera so as to provide automatic and proper 
exposure control even When photographing under adverse or 
harsh conditions, such as, When backlight and excessive 
normal light (spot light) exists Which may present serious 
problems for a conventional video camera. 

Although the present video camera Was described as 
having a speci?c number of measurement units and refer 
ence value generating circuits, the present invention is not so 
limited. Instead, other numbers of such units and reference 
value generating circuits may be utiliZed. 

Although preferred embodiments of the present invention 
and modi?cations thereof have been described in detail 
herein, it is to be understood that this invention is not limited 
to these embodiments and modi?cations, and that other 
modi?cations and variations may be effected by one skilled 
in the art Without departing from the spirit and scope of the 
invention as de?ned by the appended claims. 
What is claimed is: 
1. A video camera system, comprising: 
picture information temporary storage means having a 

temporary memory for dividing a video signal obtained 
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from a video camera into luminance information and 
color information, and for storing picture information 
including said luminance information and color infor 
mation in said temporary memory; 

object recognizing and tracking means for recogniZing, 
extracting and tracking a displayed object in accor 
dance With said picture information stored in said 
temporary memory; 

tracked object extraction and light measurement means 
for extracting and integrating only luminance informa 
tion of said tracked object so as to calculate a ?rst 

average value; 
recogniZed color extraction and light measurement means 

for extracting color information having a same color as 
said tracked object, and integrating corresponding 
luminance information so as to calculate a second 

average value; and 
exposure control means for controlling an iris and/or an 

automatic gain controller of said video camera by 
utiliZing said ?rst average value obtained by said 
tracked object extraction and light measurement means 
or said second average value obtained by said recog 
niZed color extraction and light measurement means 
and by utiliZing a luminance reference value, and for 
adjusting the luminance of said tracked object so as to 
be substantially constant. 

2. The video camera system according to claim 1, further 
comprising means for providing a command signal and 
Wherein said tracked object extraction and light measure 
ment means includes means for generating said luminance 
reference value used for exposure control upon receiving the 
command signal. 

3. The video camera system according to claim 1, Wherein 
said recogniZed color extraction and light measurement 
means integrates said luminance information having sub 
stantially the same color as a recogniZed color in said picture 
information Which is other than noise in a black object and 
environment color in a White object to calculate the second 
average value. 

4. The video camera system according to claim 1, further 
comprising means for providing a command signal and 
Wherein said recogniZed color extraction and light measure 
ment means initialiZes a recogniZed color in response to the 
command signal. 

5. The video camera system according to claim 1, further 
comprising a storage sWitch arranged on said video camera, 
said storage sWitch being adapted to initiate and/or terminate 
exposure operations of said video camera system. 

6. The video camera system according to claim 1, further 
comprising a storage sWitch arranged on one of a cable and 
a radio remote control for said video camera, said storage 
sWitch being adapted to initiate and/or terminate exposure 
operations of said video camera system. 

7. The video camera system according to claim 1, further 
comprising a recording start sWitch of said video camera, 
said recording start sWitch being adapted to initiate and/or 
terminate exposure operations of said video camera system. 

8. The video camera system according to claim 1, further 
comprising a recording start sWitch arranged on one of a 
cable and a radio remote control for said video camera, said 
recording start sWitch being adapted to initiate and/or ter 
minate exposure operations of said video camera system. 

9. A video camera system, comprising: 

picture information temporary storage means having a 
temporary memory for dividing a video signal obtained 
from a video camera into luminance information and 
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color information, and for storing picture information 
including said luminance information and color infor 
mation in said temporary memory; 

object recogniZing and tracking means for recogniZing, 
extracting and tracking a displayed object in accor 
dance With said picture information stored in said 
temporary memory; 

tracked object extraction and light measurement means 
for extracting and integrating only luminance informa 
tion of said tracked object so as to calculate a ?rst 

average value; 
recogniZed color extraction and light measurement means 

for extracting color information having a same color as 
said tracked object, and integrating said corresponding 
luminance information so as to calculate a second 

average value; 
centraliZed light measurement means for integrating lumi 

nance information of a ?rst area in a center portion of 
a screen so as to calculate a third average value; 

spot light measurement means for integrating luminance 
information in a second area around the center portion 
of said screen Which is smaller than said ?rst area so as 

to calculate a fourth average value; 
light-measuring method selection means for selecting said 

?rst average value obtained by said tracked object 
extraction and light measurement means, said second 
average value obtained by said recogniZed color extrac 
tion and light measurement means, said third average 
value obtained by said centraliZed light measurement 
means, or said fourth average value obtained by said 
spot light measurement means in accordance With an 
object condition; and 

exposure control means for controlling an iris and/or an 
automatic gain controller of said video camera by using 
the selected luminance average value and a luminance 
reference value, and for adjusting the luminance of said 
tracked object so as to be substantially constant. 

10. The video camera system according to claim 9, 
Wherein said light-measuring method selection means 
selects said second average value of said recogniZed color 
extraction and light measurement means, said third average 
value of said centraliZed light measurement means, or said 
fourth average value of said spot light measurement means 
When said tracked object cannot be extracted so as to recover 
an operating state in Which exposure control may be per 
formed by said tracked object extraction and light measure 
ment means. 

11. The video camera system according to claim 9, 
Wherein said light-measuring method selection means 
selects said third average value of said centraliZed light 
measurement means or said fourth average value of said spot 
light measurement means When said tracked object is unde 
tectable on the screen. 

12. The video camera system according to claim 9, further 
comprising means for storing characteristic values of said 
tracked object and Wherein said light-measuring method 
selection means selects said third average value of said 
centraliZed light measurement means or said fourth average 
value of said spot light measurement means prior to initial 
iZation in Which the characteristic values are stored in said 
means for storing characteristic values. 

13. Avideo camera exposure control method, comprising: 
dividing a video signal obtained from a video camera into 

luminance information and color information, and stor 
ing picture information including said luminance infor 
mation and color information in a temporary memory; 



5,880,782 
13 

recognizing, extracting and tracking a displayed object in 
accordance With said picture information stored in said 
temporary memory; 

extracting and integrating only luminance information of 
said tracked object so as to calculate a ?rst average 
value; 

extracting color information having a same color as said 
tracked object, and integrating corresponding lumi 
nance information so as to calculate a second average 

value; and 
controlling an iris and/or an automatic gain controller of 

said video camera by utiliZing said ?rst average value 
or said second average value and by utiliZing a lumi 
nance reference value, and adjusting the luminance of 
said tracked object so as to be substantially constant. 

14. The video camera exposure control method according 
to claim 13, Wherein the step of extracting only said lumi 
nance information of said tracked object includes generating 
said luminance reference value used for exposure control 
upon receiving a command signal. 

15. The video camera exposure control method according 
to claim 13, Wherein the step of extracting said color 
information integrates said luminance information having 
substantially the same color as a recogniZed color in said 
picture information Which is other than noise in a black 
object and environment color in a White object to calculate 
the average value. 

16. The video camera exposure control method according 
to claim 13, Wherein the step of extracting said color 
information initialiZes a recogniZed color in response to a 
command signal. 

17. The video camera exposure control method according 
to claim 13, Wherein the video camera includes a storage 
sWitch arranged thereon and being adapted to initiate and/or 
terminate exposure operations of said video camera. 

18. The video camera exposure control method according 
to claim 13, Wherein the video camera includes a storage 
sWitch arranged on one of a cable and a radio remote control 
for said video camera, said storage sWitch being adapted to 
initiate and/or terminate exposure operations of said video 
camera system. 

19. The video camera exposure control method according 
to claim 13, Wherein the video camera includes a recording 
start sWitch of said video camera, said recording start sWitch 
being adapted to initiate and/or terminate exposure opera 
tions of said video camera system. 

20. The video camera exposure control method according 
to claim 13, Wherein the video camera includes a recording 
start sWitch arranged on one of a cable and a radio remote 
control for said video camera, said recording start sWitch 
being adapted to initiate and/or terminate exposure opera 
tions of said video camera system. 

21. Avideo camera exposure control method, comprising: 
dividing a video signal obtained from a video camera into 

luminance information and color information, and stor 
ing picture information including said luminance infor 
mation and color information in a temporary memory; 

recogniZing, extracting and tracking a displayed object in 
accordance With said picture information stored in said 
temporary memory; 

extracting and integrating only luminance information of 
said tracked object so as to calculate a ?rst average 

value; 
extracting color information having a same color as said 

tracked object, and integrating said corresponding 
luminance information so as to calculate a second 

average value; 

10 

15 

25 

35 

45 

55 

65 

14 
integrating said luminance information of a ?rst area in a 

center portion of a screen so as to calculate a third 

average value; 
integrating said luminance information in a second area 

around the center portion of said screen Which is 
smaller than said ?rst area so as to calculate a fourth 

average value; 
selecting said ?rst average value, said second average 

value, said third average value, or said fourth average 
value in accordance With an object condition; and 

controlling an iris and/or an automatic gain controller of 
said video camera by using the selected luminance 
average value and a luminance reference value, and 
adjusting the luminance of said tracked object so as to 
be substantially constant. 

22. The video camera exposure control method according 
to claim 21, Wherein the selecting step selects said second 
average value, said third average value, or said fourth 
average value When said tracked object cannot be extracted 
so as to recover an operating state in Which exposure control 
may be performed by the step of extracting and integrating 
only said luminance information of said tracked object. 

23. The video camera exposure control method according 
to claim 21, Wherein the selecting step selects said third 
average value or said fourth average value When said tracked 
object is undetectable on the screen. 

24. The video camera exposure control method according 
to claim 21, further comprising the step of storing charac 
teristic values of said tracked object and Wherein the select 
ing step selects said third average value or said fourth 
average value prior to initialiZation in Which the character 
istic values are stored during the storing step. 

25. A video camera system, comprising: 

picture information temporary storage means having a 
temporary memory for dividing a video signal obtained 
from a video camera into luminance information and 
color information, and for storing picture information 
including said luminance information and color infor 
mation in said temporary memory; 

object recogniZing and tracking means for recogniZing, 
extracting and tracking a displayed object in said 
picture information stored in said temporary memory; 

tracked object extraction and light measurement means 
for extracting luminance information of said tracked 
object, for integrating only the extracted luminance 
information, and for averaging the integrated lumi 
nance information so as to produce a ?rst average 

value; 
recogniZed color extraction and light measurement means 

for extracting objects having a same color as said 
tracked object, for integrating corresponding lumi 
nance information of said objects, and for averaging the 
integrated information so as to produce a second aver 

age value; 
reference generating means for generating reference lumi 

nance value signals; and 

exposure control means for controlling an exposure 
operation of said video camera by utiliZing selected 
ones of said ?rst and second average values and said 
luminance reference values so that the luminance of 
said tracked object is properly adjusted. 

26. A video camera system, comprising: 

picture information temporary storage means having a 
temporary memory for dividing a video signal obtained 
from a video camera into luminance information and 
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color information, and for storing picture information 
including said luminance information and color infor 
mation in said temporary memory; 

tracked object extraction and light measurement means 
for extracting luminance information of a tracked 
object from the picture information stored in said 
temporary memory, for integrating the extracted lumi 
nance information, and for averaging the integrated 
luminance information so as to produce a ?rst average 

value; 
recogniZed color extraction and light measurement means 

for extracting other objects having a same color as said 
tracked object, for integrating corresponding lumi 
nance information of said other objects, and for aver 
aging the integrated information so as to produce a 
second average value; 

centraliZed light measurement means for integrating lumi 
nance information of a ?rst area in a center portion of 
a screen, and for averaging the integrated luminance 
information so as to produce a third average value; 

reference generating means for generating a plurality of 
reference luminance value signals; 

light-measuring method selection means for selecting one of said ?rst average value from said tracked object 

extraction and light measurement means, said second 
average value from said recogniZed color extraction 
and light measurement means, and said third average 
value from said centraliZed light measurement means, 
and (ii) one of said reference luminance value signals 
in accordance With current operating conditions; and 

exposure control means for controlling an exposure 
operation of said video camera by utilizing the selected 
ones of said ?rst, second and third average values and 
said reference luminance value signals so that the 
luminance of said tracked object is properly adjusted. 

27. Avideo camera system according to claim 26, further 
comprising spot light measurement means for integrating 
luminance information in a second area around the center 
portion of said screen Which is smaller than said ?rst area, 
and for averaging the integrated information so as to pro 
duce a fourth average value. 

28. Avideo camera exposure control method, comprising 
the steps of; 

dividing a video signal obtained from a video camera into 
luminance information and color information, and for 
storing picture information including said luminance 
information and color information in a temporary 
memory; 

recogniZing, extracting and tracking a displayed object 
from said picture information stored in said temporary 
memory; 

extracting luminance information of said tracked object, 
integrating only the extracted luminance information, 
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and averaging the integrated luminance information so 
as to produce a ?rst average value; 

extracting objects having a same color as said tracked 
object, integrating corresponding luminance informa 
tion of said objects, and averaging the integrated infor 
mation so as to produce a second average value; 

generating reference luminance value signals; and 
controlling an exposure operation of said video camera by 

utiliZing selected ones of said ?rst and second average 
values and said reference luminance value signals so 
that the luminance of said tracked object is properly 
adjusted. 

29. Avideo camera exposure control method, comprising 
the steps of: 

dividing a video signal obtained from a video camera into 
luminance information and color information, and stor 
ing picture information including said luminance infor 
mation and color information in a temporary memory; 

extracting luminance information of a tracked object from 
the picture information stored in said temporary 
memory, integrating the extracted luminance 
information, and averaging the integrated luminance 
information so as to produce a ?rst average value; 

extracting other objects having a same color as said 
tracked object, integrating corresponding luminance 
information of said other objects, and averaging the 
integrated information so as to produce a second aver 

age value; 
integrating luminance information of a ?rst area in a 

center portion of a screen, and averaging the integrated 
luminance information so as to produce a third average 

value; 
generating a plurality of reference luminance value sig 

nals; 
selecting one of said ?rst average value, said second 

average value and said third average value, and (ii) one 
of said reference lumninance value signals in accor 
dance With current operating conditions; and 

controlling an exposure operation of said video camera by 
utiliZing the selected ones of said ?rst, second and third 
average values and said reference luminance value 
signals so that the luminance of said tracked object is 
properly adjusted. 

30. The video camera exposure control method according 
to claim 29, further comprising the step of integrating said 
luminance information in a second area around the center 
portion of said screen Which is smaller than said ?rst area, 
and averaging the integrated luminance information so as to 
produce a fourth average value. 


